Sulfotransferase-independent genotoxicity of illudin S and its acylfulvene derivatives in bacterial and mammalian cells.
Acylfulvenes are a class of antitumor agents derived from illudin S, a sesquiterpenoid toxin isolated from mushrooms of the genus Omphalotus. Although DNA appears to be their major target, no data concerning mutagenicity of acylfulvenes are available in the literature, and limited data have been published on illudin S. Enzyme-mediated biotransformations have been demonstrated to influence the cytotoxicity of acylfulvenes. Illudin S and some acylfulvenes [e.g., (-)-6-hydroxymethylacylfulvene (HMAF)] are allylic alcohols with potential for enhanced cytotoxicity and genotoxicity by means of metabolic sulfation. Therefore, we studied the influence of various heterologously expressed human sulfotransferases (SULTs) on biological activities of illudin S and HMAF in bacterial and mammalian cells. (-)-Acylfulvene (AF) was tested as a congener lacking an allylic hydroxyl group. We found: (1) all three compounds were mutagenic in standard Salmonella typhimurium strains TA98, TA100 and TA104; (2) they induced gene mutations (at the hypoxanthine phosphoribosyl transferase locus) and sister chromatid exchange (SCE) in Chinese hamster V79 cells; (3) these effects were practically unaffected when human SULTs were expressed in the target bacteria or mammalian cells (using SCE as the endpoint); (4) illudin S demonstrated 40-600 times higher genotoxic activities than the semisynthetic acylfulvenes studied; it was positive in the SCE test even at a concentration of 0.3 nM; (5) genotoxicity in mammalian cells was observed at substantially lower concentrations of the compounds than required for a positive result in the bacterial test (400 nM with illudin S). We conclude that illudin S, HMAF and AF are potent genotoxicants and human SULTs do not play a significant role in their bioactivation.